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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to a small magnetic disk unit, and relates to the magnetic disk unit which made 
separable the device fraction which rotates a magnetic-disk medium especially, and the electronic-circuitry fraction for a 
control and signal processing of the concerned device fraction, and made the concerned device fraction exchangeable. 
[0002] 

[Description of the Prior Art] the magnetic head is moved to radial [ of the magnetic-disk medium which is made to rotate a 
magnetic-disk medium and rotates in the magnetic disk unit used as storage of a personal computer ] (seek operation) -- 
making ~ the arbitrary positions (magnetic track) of a magnetic-disk medium front face - receiving -- positioning (follow 
****** operation) - electromagnetism ~ informational writing and informational read-out are performed-like And the 
so-called rotary-actuator type magnetic disk unit which subordinates the magnetic head to the crossarm which carries out 
titubation movement as for the center of a shaft, and makes radial [ of a disk media ] seek or follow ****** operate the 
magnetic head is common. 

[0003] In such a magnetic disk unit, the upper limit of the storage capacity of a magnetic disk unit has become settled with the 
number of sheets of the incorporated magnetic-disk medium, recording density, the precision of the actuator to which seek 
operation of the magnetic head is carried out, etc. For this reason, a store of the information more than predetermined capacity 
cannot be performed. 

[0004] In order to cancel this un-arranging, the magnetic disk unit of an indication uses as ****** the official report of No. 
502978 [ three to ] only the technique to which an apparent store capacity is made to increase, and a magnetic-disk medium 
exchangeable by software. In the magnetic disk unit of an indication in the concerned official report, an electronic-circuitry 
fraction (a package is called hereafter.) and the device fraction (an actuator is called hereafter.) which seeks or operates 
follow ******] the magnetic head are made into a bundle, it succeeds in a magnetic-disk driving gear, only a magnetic-disk 
medium is stored in a case, the actuator formed in the concerned equipment from the opening-and-closing aperture of a case is 
inserted, and the information is written. 

[0005] This kind of equipment has the technical technical probrem similar to the disk unit using the 5 inch magneto-optic-disk 
medium which a magnetic-medium fraction exposes into the atmospheric air by opening and closing of an aperture, and a 3.5 
inch floppy disk medium. 
[0006] 

[Problem(s) to be Solved by the Invention] In the magnetic disk unit introduced as conventional technique, in case an actuator 
is inserted from the opening-and-closing aperture of the case of a magnetic-disk medium, the open air which surely contained 
dust or moisture advances into a case, and causes [ sliding with the magnetic head and a magnetic medium, and ] these 
attrition. Furthermore, in the magnetic-disk-unit technique which is in the inclination of large-capacity-izing by low 
surfacing-ization, this is a problem big when securing a reliability. 

[0007] The purpose of this invention is economical and it is in offering a highly reliable magnetic disk unit. 
[0008] 

[Means for Solving the Problem] In order to solve the aforementioned technical probrem, it considers as the head disk 
assembly (HDA is called Head Disk Assembly and the following.) which stored (1) magnetic-disk medium and the actuator in 
covering sealed with the open air. You may prepare the spiracle which was open for free passage with the open air in 
covering. 

[0009] (2) A separation or the split of the above HDA and the aforementioned package is enabled mechanically. Of course, it 
is unified and used in case it functions as a magnetic disk unit. 

[0010] In (3) and (2), the spindle motor for carrying out the rotation drive of the magnetic-disk medium and an actuator are 
formed in an above HDA side. 

[001 1 ] In (4) and (2), the stator fraction of the spindle motor for carrying out the rotation drive of the magnetic-disk medium 
and the coil fraction of the actuator motor which constitutes an actuator, a magnet, or a yoke fraction is prepared in the 
member by the side of a package. 

[0012] In (5) and (2), the aforementioned whole spindle motor and the aforementioned whole actuator motor are formed in 
the member by the side of a package. For this reason, the above HDA will have a part for a part for bearing for carrying out 
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the rotation drive of the magnetic-disk medium, and bearing of the actuator motor which rotates around a rotation axis. 

[0013] 

[Function] 

(1) Since the magnetic-disk medium within the above HDA does not have exposing to the open air, trauma of the magnetic 
medium by dust and moisture and a degradation are reduced extremely. 

[0014] (2) If a magnetic disk unit is constituted from the above HDA and the aforementioned package of a couple, the store 
capacity of a magnetic disk unit can be economically increased by exchanging the above HDA. The above HDA can be 
manufactured cheaply. 

[0015] (3) The mismatching of engagement at the time of combining the aforementioned package with the above HDA 
mechanically does not happen. 

[0016] (4) Since the passive circuit elements for electric supply become unnecessary, the cost of the device fraction of the 
above HDA can be reduced. 

[0017] (5) While it is easy to hold the sealing structure of the above HDA and it can improve a reliability more, the cost of the 

device fraction of the above HDA can be reduced further. 

[0018] 

[Example] Hereafter, this invention is explained, referring to a drawing. 

[1] One of the modes of the operation which has arranged HDA20 and the package 23 horizontally is shown in drawing 6 
from drawing 1 . Here, about the rectangular parallelepiped circumscribed to a magnetic disk unit, when a magnetic disk unit 
is placed so that the field where area is the largest may be used as the base or head lining, orientation parallel to the thickness 
orientation, its base, or head lining is called for the perpendicular orientation as it is horizontal. 

[0019] More specifically, it can apply to the card formula magnetic disk unit (1 .8 inches) of PCMCIA specification, and type 
2. Although the magnetic-disk medium gave the example of one sheet, you may be two sheets or three sheets. 
[0020] Drawing 1 is a plan of HDA20. Drawing 2 is drawing as which drawing 1 was regarded from the right lateral. Drawing 
3 is a plan of a package 23. Drawing 4 is drawing as which drawing 3 was regarded from the left lateral. Drawing 5 is a plan 
of the mode which unified HDA20 and the package 23 and has been arranged horizontally. Drawing 6 is a cross section which 
met the alternate long and short dash line of A- A in drawing 5 . 

[0021] As shown in drawing 1 and the drawing 6 , since case C includes the HDA20 whole, it is advantageous to the impact 
buffer at the time of fall, moreover, gage-pin P shown in drawing 3 and the drawing 4 to gage-pin hole PH and the slot LH 
which are shown in drawing 1 and the drawing 2 - ****** -- the position of the thickness orientation of equipment and the 
position of connector EC which specifies an electric contact of HDA20 and the package 23 become settled by things 
[0022] Unification of HDA20 and the package 23 is mechanically performed by latch M shown with latch carrier F ( drawing 
1 ) in drawing 3 . That is, the clearance for the case material near the F bending is prepared, and when the fraction of F bends, 
latch M is connected firmly. 

[0023] In addition to FPC field of drawing 2 , the tape-like seal member is appended to the fraction which meets a package 
23, and the degree of adhesion at the time of unifying a package 23 is raised. Various connectors can be prepared in FPC field 
so that it may mention later. 

[0024] In drawing 3 , the case where ****** tick connector EC is used is drawn. That is, from HDA20 side, FPC (Flexible 
Printed Circuit) is pulled out to FPC field, and it pastes up, and fixes, and electrical installation is performed the package 23 
side by ****** tick connector EC. A ****** tick connector is pinching the member which carried out the mould of the shape 
of pinstripes, the member arranged in layers, or the electric conduction thin line for a part for a current carrying part, and the 
insulating fraction by the insulating material by turns between the wiring group on FPC, and the wiring group on the substrate 
corresponding to this, and is a connector which aims at a flow. If the physical relationship of a wiring group is exact, a 
positioning of the ****** tick connector pinched in the meantime has the rough and good characteristic feature in this 
connector. Substrate PCB is arranged in the connector tooth back by the side of a package 23, and this is connected to 
connector C for substrates. This magnetic disk unit is connected electrically and mechanically to the slot of PCMCIA 
specification by connector P-C. 

[0025] VCM magnet which constitutes an actuator 10 is fixed to housing 6 by screw SC of drawing 5 . Moreover, screw SC 
serves as the device in which an overrun of the moving coil of an actuator 10 is stopped. 

[0026] As shown in drawing 6 , the spindle motor 19 and the actuator motor 27 are mounted in the housing 6 of HDA20. Case 
C has sealed the interior from the equipment exterior with covering 26. In addition, there may be a free passage of the air with 
the exterior by the spiracle. The package 23 has succeeded in the appearance by package covering 26* and package housing 6'. 

[0027] Next, the electrical installation (connector) of HDA20 and the package 23 is explained from drawing 7 using drawing 
12 . Drawing 7 is a cross section of HDA20 near ****** tick connector EC. Drawing 8 is a cross section of the package 23 
near ****** t i c k connector EC. Drawing 9 is a cross section of HDA20 near a concavo-convex connector. Drawing 10 is a 
cross section of the package 23 near a concavo-convex connector. Drawing 1 1 is a cross section of HDA20 near a spring 
formula connector. Drawing 12 is a cross section of the package 23 near a spring formula connector. 
[0028] In using a ****** tick connector, as shown in drawing 7 , FPC is pulled out from HDA20 side, the pad side of FPC is 
carried out outside, and it fixes to covering 26 by adhesion through the direct or tape-like seal member TS. The drawer 
fraction of FPC is sealed in adhesives and a sealing compound. In order to raise recoverability ability, you may seal on both 
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sides of a tape-like seal member. 

[0029] As shown in drawing 8 , it is fixed to a package 23 side so that it may not fall out from a package 23, and ****** tick 
connector EC is in contact with substrate PCB. Adhesion fixation of the substrate PCB is carried out at package housing 6\ 
and it is connected to another printed-circuit substrate PCB through connector C for substrates. 

[0030] The concavo-convex connector which consists of a contact pin and the pin receptacle which receives this is shown in 
the drawing 9 and the drawing 10 . For the electrical installation from HDA20 side, as shown in drawing 9 , FPC is connected 
to connector pin CP through connector FPC-C. About 16 pins will be located in a line with a single tier. As shown in drawing 
10 , it connects with the package 23 side corresponding to this by installing the receptacle section of a connector. FPC by the 
side of HDA20 is directly soldered to connector FPC-C. In order to raise recoverability ability, you may connect FPC by the 
side of HDA20 to connector FPC-C by the ****** tick connector. 

[003 1 ] The spring formula connector which used spring S is shown in the drawing 1 1 and the drawing 12 . In drawing 1 1 , the 
pad side of FPC is arranged at HDA20 side so that a package 23 may be met. This FPC may be stuck by the double-sided tape 
to the tape seal TS. And as shown in drawing 12 , spring formula connector SP-C which uses spring S as a contact terminal is 
prepared in the package 23 side. 

[0032] [2] Next, explain the magnetic disk unit applied to the PCMCIA type 2 from drawing 13 as a mode of other operations 
of this invention using drawing 18 . This corresponds to the mode of implementation of the above (3), and has formed the 
spindle motor for carrying out the rotation drive of the magnetic-disk medium, and the actuator in the above HDA side. 
Moreover, it is the mode which has arranged HDA20 and the package 23 in the thickness orientation. Drawing 13 is a plan of 
the package 23 which removed HDA20. Drawing 14 is a plan of the magnetic disk unit which unified HDA20 and removed a 
part of head lining of HDA20 along with break-line D. Drawing 15 is a cross section which met the alternate long and short 
dash line of A- A of drawing 14 . Drawing 16 is a cross section which met the alternate long and short dash line of B-B of 
drawing 14 . Drawing 17 is a cross section which met the alternate long and short dash line of C-C of drawing 14 . It can dent 
and prepare in the fraction corresponding to the fraction of a dotted line as a configuration smaller than the specification of 
type 2 of PCMCIA among this drawing, a finger can be hung here, and HDA20 can be removed from a package 23. 
Moreover, it is not necessary to establish such a depression. Drawing 18 is a cross section in which the unification order with 
HDA20 and the package 23 when seeing from the right lateral of drawing 14 is shown. In the cross section of the case 
(PCM-C) of an appearance this **** and PCMCIA type 2, a package 23 fits in HDA20 of the center of the said drawing by 
part for the claw part of ends, and it becomes the unified magnetic disk unit shown in this ****. 
[0033] In drawing 13 , connector P-C of PCMCIA specification is located in a left end, and clearance-hole SP-H of the 
spindle motor 19 which is in a center and the lower-right section at HDA20 side, respectively, and clearance-hole PB-H of 
pivot bearing 4 are carrying out opening. Moreover, electronic parts 21 are carried and the connector 24 which connects 
HDA20 and the package 23 electrically is formed. The connector 24 is drawn in the mode of a spring formula. Moreover, pin 
hole PH of a substrate 22 and the housing 6 is made to fit into pin P lengthened from case PCM-C of PCMCIA located in a 
upper right, and a connector 24 is positioned. Similarly, a slot LH is formed in a substrate 22 and the housing 6, and pin P 
lengthened from case PCM-C is fitted into a lower right. 

[0034] In the drawing 14 or the drawing 15 , the carriage 3 with which the slider 1 and the coil 2 which carried the magnetic 
head were attached is supported by ******** 6 through the pivot bearing 4 and the pivot shaft 5 of an actuator 10. the 
electromagnetism of the magnetic circuit 9 which consists of yoke 8b and the magnet 7 which were supported by housing 6 -- 
by operation, the actuator 10 has obtained driving force In the radius position (magnetic track) of the request on the magnetic 
disk 1 1 which is rotating at the predetermined rotational frequency, carriage 3 rotates at high speed, and positions the 
magnetic head in it. 

[0035] A magnetic disk 1 1 is fixed to the hub 13 of a spindle 12 by the disk clamp 14. Furthermore, a magnetic disk 1 1 is 
supported by housing 6 through a centre plate 15 and the spindle shaft 16. the electromagnetism of the magnet rotor 17 with 
which the hub 13 was equipped, and the coil stator 18 with which housing 6 was equipped -- by operation, a spindle motor 19 
obtains driving force and rotates a magnetic disk 1 1 Covering 26 intercepts the interior and the exterior of a magnetic disk 
unit airtightly with housing 6. You may prepare a spiracle in the covering 26 or the housing 6. 

[0036] Moreover, electric power is supplied to a spindle motor 19 in power, and FPC (S-FPC) for delivering and receiving a 
control signal is arranged. Pin FPC-P for a positioning of the gage-pin holes PH and FPC for connector 24 is prepared in the 
upper right of drawing 14 . The head signal or FPC for coil electric supply (H-FPC) for exchanging an electrical signal to the 
magnetic head is arranged, and read/write IC2T is installed in this near. Although a slider 1 is supported by suspension lb and 
it rotates around the pivot shaft 5, the rotation domain is restricted by screw SC so that carriage 3 may not overrun recklessly. 
The above configuration is HDA20. 

[0037] On the other hand, the electronic parts 21 and the substrate 22 ( drawing 13 ) which control HDA20 constitute a 
package 23, a package 23 and HDA20 are unified with a connector 24 or the screw 25 (not shown), and a magnetic disk unit 
is constituted. In drawing 15 , top yoke 8a is located under covering 26 sequentially from right-hand side and a top, the coil 2 
is located in the bottom of it, and a magnet 7, bottom yoke 8b, and the housing 6 are located further downward. The substrate 
22 is arranged on PCMCIA type 2 case PCM-C. A sleeve and also a pivot clamp are arranged in the outside of the pivot 
bearing 4 supported by housing 6, and carriage 3 is supported. The wiring group LG which connects PCMCIA connector P-C 
and the terminal on a substrate 22 is formed in the left-hand side of drawing 15 . 

[0038] Next, electric or a mechanical connections (others f drawing / a connector 24 and / 1 3 ]) is explained to be HDA20 



3 of 5 



3/7/02 2:14 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



and the package 23. This connection technique is applicable also in the mode of another operation described below, although 
applied to the mode of operation of [2]. The drawing 19 and the drawing 20 are explanatory drawings of the connector 24 
which used ****** tick connector EC. Drawing 19 is a side elevation of the shorter one of a connector 24 and its near, and 
drawing 20 is a side elevation seen from the side face of the longer one. In this drawing, the connector 24 is using ****** tick 
connector EC as the primary member. A head signal or FPC for coil electric supply (H-FPC) is pressed by ****** tick 
connector EC and the packing PK by the pressure plate PB. The pressure plate PB is being fixed to housing 6 by screw SR ( 
drawing 20 ). As for ****** tick connector EC, the positioning on a substrate 22 is carried out by pressure-plate PB'. 
[0039] The drawing 21 and the drawing 22 are explanatory drawings at the time of using the connector 24 of a 
concavo-convex configuration. Drawing 2 1 is a side elevation of the shorter one of a connector 24 and its near, and drawing 
22 is a side elevation seen from the side face of the longer one. The starting connector consists of three members. They are an 
PTfPC side connector (scalpel;FPC-C), a substrate 22 side connector (male;22C), and connector pin CP' that intervenes 
among these. 

[0040] The drawing 23 and the drawing 24 are explanatory drawings of the connector 24 which used the spring formula 
connector. Drawing 23 is a side elevation of the shorter one of a connector 24 and its near, and drawing 24 is a side elevation 
seen from the side face of the longer one. As shown in drawing 23 , electrical installation is secured by spring S pushing the 
pad side of H-FPC and contacting. The fixed others of H-FPC should just use the technique explained in drawing 20 . 
[0041] [3] Next, explain the magnetic disk unit applied to the PCMCIA type 2 from drawing 25 as a mode of other operations 
of this invention using drawing 3 1 . This corresponds to the mode of implementation of the above (4), and has prepared the 
stator fraction of the spindle motor for carrying out the rotation drive of the magnetic-disk medium and the coil fraction of the 
actuator motor which constitutes an actuator, the magnet, or the yoke fraction in the member by the side of a package. 
Moreover, it is the mode which has arranged HDA20 and the package 23 in the thickness orientation. An actuator 10 is a 
********** magnet type. 

[0042] Drawing 25 is a perspective diagram showing the outline when removing the covering 26 of HDA20. It is not drawn 
except the main parts. Drawing 26 is a perspective diagram showing the outline of the package 23 which removed HDA20. It 
is not drawn except the main parts. Drawing 27 is a plan of the package 23 which removed HDA20. Drawing 28 is a plan of 
HDA20 which removed covering 26 along with break-line D. Drawing 29 is a cross section of the magnetic disk unit which 
unified HDA20 of drawing 28 , and the package 23 of drawing 27 . Drawing 30 is cross section with another drawing 29 . 
Drawing 3 1 is a cross section of magnetic disk unit with the another drawing 29 of the mode using another actuator which 
carried the moving coil 2 in carriage 3. 

[0043] The magnetic disk 1 1 is being fixed to the hub 13 by the disk clamp 14 in drawing 25 . A hub 13 fits into a centre plate 
15. It is fixed to the spindle shaft 16 and the centre plate 15 is supporting the hub 13 possible [ rotation ]. The spindle shaft 16 
is being fixed to housing 6. 

[0044] The slider 1 which carries the magnetic head is supported by suspension lb, and is fixed to carriage 3. Carriage 3 is 
fixed to the pivot shaft 5 fixed to housing 6 possible [ rotation ] through the actuator bearing 4. the coil 2 and yoke 8b which 
yoke 8a and the magnet 7 were formed in carriage 3 (********** magnet method), and were prepared in the package 23 side 
-- meeting - electromagnetism -- driving force has been obtained-like 

[0045] the electromagnetism of the coil stator 18 ( drawing 26 ) mounted in the magnet rotor 17 ( drawing 29 ) which 
equipped the hub 13 with the spindle motor 19, and the substrate 22 -- by operation, driving force is obtained and a magnetic 
disk 1 1 is rotated In order to restrict the titubation domain of yoke 8a, screw SC is prepared in HDA20 side as an overrun halt 
device. FPC (H-FPC) which performs electrical installation with the magnetic head is connected to the connector 24 between 
read/write IC2T and the package 23. A ball bearing, a hydrodynamic bearing, or whichever is sufficient as a centre plate 15 
and the actuator bearing 4. The above configuration is HDA20. 

[0046] In the drawing 26 or the drawing 27 , electronic parts 21 are IC, LSI, or a microcomputer chip. This is not restricted to 
the mode of this operation. The coil stator 1 8, the coil 2, yoke 8b, and the connector 24 (it fits in with the connector 24 
prepared in HDA20) between HDA20 are installed on the substrate 22 by the side of a package 23 ( drawing 27 ). The 
electronic parts 21 which control HDA20 are mounted in a substrate 22 with the coil 2 of the coil stator 18 of a spindle motor 
19, and the actuator 10, and yoke 8b, a package 23 is constituted, a package 23 and HDA20 are unified according to a 
connector 24 or the joint device 28 (illustration ****), and it becomes a magnetic disk unit ( drawing 29 , drawing 30 ). 
[0047] Since HDA20 is exchangeable and a magnetic disk unit can be constituted from purchasing another HDA20 and 
combining with a package 1 if one package is purchased, like FDD, it can purchase cheaply and such a magnetic disk unit of 
structure can be used. Low-cost- ization of HDA20 can be further attained by moving a part of spindle motor 19 and actuator 
10 to a substrate. That is, by moving the coil stator 18 and the coil 2 to a substrate 22, since the microcomputer for electric 
supply became unnecessary, low-cost-ization of HDA20 was attained. 

[0048] In addition, since it has the same function as what was already explained, the same member of a notation or a sign is 
not explained any more. 

[0049] In drawing 14 , the drawing 15 , or the drawing 1 8 , most of drawing 28 , the drawing 29 , or the drawing 30 is already 
explanation ending. It differs in that the coil stator 18, the coil 2, and yoke 8b are installed on the substrate 22 by the side of a 
package 23. Moreover, although the ********** magnet 7 is carried in carriage 3 in drawing 29 , the moving coil 2 is carried 
in carriage 3 in drawing 3 1 . Although top yoke 8a remains in HDA20, a magnet 7 and yoke 8b are mounted in the substrate 
22 side. 
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[0050] [4] Next, explain the magnetic disk unit applied to the PCMCIA type 3 from drawing 32 as a mode of other operations 
of this invention using drawing 37 . This corresponds to the mode of implementation of the above (5), and has formed the 
aforementioned whole spindle motor and the aforementioned whole actuator motor in the member by the side of a package. It 
is the mode which has arranged HDA20 and the package 23 in the thickness orientation. 

rQ05 11 Drawing 32 is a plan of the package 23 which removed HDA20. Drawing 33 is a plan of HDA20 which removed 
covering 26 along with break-line D. Drawing 34 is a cross section of the magnetic disk unit which unified the package 23 of 
drawing 32 , and HDA20 of drawing 33 . Drawing 35 is a cross section of the unified magnetic disk unit which met the 
alternate long and short dash line of B-B of drawing 33 . Drawing 36 is a cross section of the unified magnetic disk unit which 
met the alternate long and short dash line of C-C of drawing 33 . The dotted-line fraction of this drawing is a notching 
fraction, hangs a finger here and takes out HDA20 from case PCM-C. Such notching does not need to prepare. Drawing 37 is 
a cross section of the magnetic disk unit which unified HDA20 and the package 23 in case a spindle 12 and the bearing of an 
actuator 10 are hydrodynamic bearings. 

[0052] A spindle 12 and the bearing of an actuator 10 show the mode of a ball bearing in drawing 34 . Such bearing may be a 
hydrodynamic bearing which is shown in drawing 37 . As shown in drawing 34 , the carriage shaft 32 in which the slider 1 
which carried the magnetic head, and the balancer 33 were attached is supported by ******** 6 through the actuator bearing 
4. The balancer 33 is maintaining the mass balance around the pivot bearing 4 of an actuator 10. By connecting the actuator 
motor 27 and the carriage shaft 32 which were mounted in the substrate 22, carriage 3 obtains driving force. In the radius 
position (magnetic track) of the request on the magnetic disk 1 1 which is rotating at the predetermined rotational frequency, it 
positions by an actuator 10 rotating at high speed, a magnetic disk 1 1 -- the hub of a spindle 12 - it is fixed to a shaft 31 by 
the disk clamp 14 furthermore, a hub -- a shaft 31 is supported by housing 6 possible [ rotation ] through a centre plate 15 the 
spindle motor 19 mounted in the substrate 22, and a hub » connecting a shaft 3 1 in screw SC a hub -- a shaft 3 1 obtains 
driving force and rotates a magnetic disk 1 1 

[0053] In this drawing, although the proportion of the axial length and the head is drawn with the usual screw, since [ of 
HDA20 and the package 23 ] removal is expedient, screw SC may be the screw of the proportion which can be concluded by 
the coin etc. In this case, it is necessary to enlarge the radius of a spindle motor or the actuator motor 27. moreover, the pin by 
which such a link was formed free [ fitting instead of screw SC ] -- a hub you may carry out by inserting in the shaft 3 1 and 
the carriage shaft 32 

[0054] although covering 26 holds sealing nature with housing 6 - ****** -- or you may prepare both sides a spiracle In 
drawing 34 , since it is a ball bearing, sealing nature has been secured according to the labyrinth structure 34. Moreover, in 
drawing 37 , since it is a hydrodynamic bearing, the labyrinth structure 34 is formed in the bearing itself, and sealing nature is 
secured. The above configuration is HDA20. 

[0055] On the other hand, the electronic parts 21 which control HDA20 are mounted in a substrate 22 with a spindle motor 19 
and the actuator motor 27, and constitute a package 23. According to a connector 24 or the joint device 28 (illustration ****), 
it unifies and a package 23 and HDA20 serve as a magnetic disk unit. 

[0056] Since such a magnetic disk unit of structure can exchange HDA20, if one package 23 is purchased, it can purchase 
HDA20 cheaply like FDD. Low-cost- izat ion of HDA20 can plan further all of a spindle motor 19 and the actuator motors 27 
by installation ****** to a substrate 22. Since the electronic parts for electric supply 21 (others [ LSI / a microcomputer and ]) 
become unnecessary HDA20 by moving a spindle motor 19 and the actuator motor 27 to a substrate 22, low-cost-ization of 
HDA20 can be attained. HDA20 connotes a spindle 12 and the actuator 10, and since sealing structure can be held, it can 
maintain a high reliability. Moreover, since this type of actuator 10 can realize a full balance type actuator, high positioning 
accuracy is obtained. 
[0057] 

[Effect of the Invention] Since according to this invention a magnetic disk unit is divided into HDA and a package and can be 
constituted, if one package is purchased, only HDA can be cheaply purchased like FDD. Moreover, there are various modes 
of combination which mount a part or all of a spindle motor and an actuator motor in the substrate by the side of a package, 
and the effect is also acquired individually, respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the hub in which a magnetic-disk medium is carried -- this - with the bearing supported possible [ rotation of a hub 
] The shaft which fixes this bearing to housing, and the magnetic head which performs read-out or the writing of a signal to 
the aforementioned magnetic-disk medium, The slider which supports this magnetic head, and the actuator which positions 
this slider to the position of the aforementioned magnetic-disk medium, HDA which has the 2nd bearing supported possible 
rotation of this actuator ] and the 2nd shaft which fixes this 2nd bearing to the aforementioned housing, The magnetic disk 
unit which consists of the package which has the connector which performs this electrical installation with HDA, the 
electronic parts which perform a control of the above HDA, and the substrate in which these electronic parts were carried, and 
has the mechanical structure where the above HDA is exchangeable. 

[Claim 2] a magnetic disk unit according to claim 1 — setting -- the above - the magnetic disk unit which mounted the stator 
which has Rota fixed to the concerned hub directly [ a hub ] or indirectly, and meets this Rota directly or indirectly in the 
aforementioned package side 

[Claim 3] It is the magnetic disk unit which mounted the coil or magnet which has the magnet or coil fixed to the concerned 
actuator directly [ the aforementioned actuator ] or indirectly in the magnetic disk unit according to claim 1, and meets this 
magnet or a coil directly or indirectly in the aforementioned package side. 

[Claim 4] The magnetic disk unit by which the spindle motor which drives the aforementioned shaft or the 2nd 
aforementioned shaft, or the actuator motor was mounted in the aforementioned package side in the magnetic disk unit 
according to claim 1 . 

[Claim 5] The magnetic disk unit by which the spindle motor which drives the aforementioned shaft or the 2nd 
aforementioned shaft, or the actuator motor was mounted in the above HDA side in the magnetic disk unit according to claim 
1. 

[Claim 6] The magnetic disk unit the aforementioned bearing or whose 2nd aforementioned bearing is a ball bearing or a 
hydrodynamic bearing in a magnetic disk unit according to claim 1. 

[Claim 7] The magnetic disk unit with which the dimension which unified the above HDA and the aforementioned package 
fills type 2 or type 3 among the card specification of PCMCIA or JEIDA in a magnetic disk unit according to claim 1. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of HDA20 of the magnetic disk unit of this invention. 
[Drawing 2] It is drawing as which drawing 1 was regarded from the right lateral. 
[Drawing 3] It is the plan of the package 23 of the magnetic disk unit of this invention. 
[Drawing 41 It is drawing as which drawing 3 was regarded from the left lateral. 

[Drawing 51 It is the plan of the mode which unified HDA20 and the package 23 and has been arranged horizontally. 

[Drawing 61 It is the cross section which met the alternate long and short dash line of A-A of drawing 5 . 

[Drawing 71 It is the cross section of HDA20 near ****** tick connector EC. 

[Drawing 81 It is the cross section of the package 23 near ****** tick connector EC. 

[Drawing 9] It is the cross section of HDA20 near a concavo-convex connector. 

[Drawing 101 It is the cross section of the package 23 near a concavo-convex connector. 

[Drawing 111 It is the cross section of HDA20 near a spring formula connector. 

[Drawing 121 It is the cross section of the package 23 near a spring formula connector. 

[Drawing 131 It is the plan of the package 23 which removed HDA20. 

[Drawing 141 It is the magnetic disk unit which consists of HDA20 and the package 23, and it is a plan although a part of 
head lining of HDA20 was removed along with break-line D. 

[Drawing 151 It is the cross section which met the alternate long and short dash line of A-A of drawing 14 . 

[Drawing 161 It is the cross section which met the alternate long and short dash line of B-B of drawing 14 . 

[Drawing 171 It is the cross section which met the alternate long and short dash line of C-C of drawing 14 . 

[Drawing 181 It is the cross section in which the unification order with HDA20 and the package 23 when seeing from the right 

lateral of drawing 14 is shown. 

[Drawing 191 It is explanatory drawing of a connector 24 using ****** tick connector EC, and is the side elevation regarded 
as the connector 24 from the side face of the shorter one of the near. 

[Drawing 201 It is explanatory drawing of a connector 24 using ****** tick connector EC, and is the side elevation regarded 
as the connector 24 from the side face of the longer one of the near. 

[Drawing 211 It is explanatory drawing at the time of using the concavo-convex connector 24, and is the side elevation 
regarded as the connector 24 from the side face of the shorter one of the near. 

[Drawing 221 It is explanatory drawing at the time of using the concavo-convex connector 24, and is the side elevation 
regarded as the connector 24 from the side face of the longer one of the near. 

[Drawing 231 It is explanatory drawing of a connector 24 using the spring formula connector, and is the side elevation 
regarded as the connector 24 from the side face of the shorter one of the near. 

[Drawing 241 It is explanatory drawing of a connector 24 using the spring formula connector, and is the side elevation 
regarded as the connector 24 from the side face of the longer one of the near. 

[Drawing 251 It is the perspective diagram showing the outline when removing the covering 26 of HDA20. It is not drawn 
except the main parts. 

[Drawing 261 It is the perspective diagram showing the outline of the package 23 which removed HDA20. It is not drawn 
except the main parts. 

[Drawing 271 It is the plan of the package 23 which removed HDA20. 

[Drawing 281 It is the magnetic disk unit which consists of HDA20 and the package 23, and it is a plan although a part of 
head lining of HDA20 was removed along with break-line D. 
[Drawing 291 It is the cross section of drawing 28 . 
[Drawing 301 It is another cross section of drawing 29 . 

[Drawing 311 It is the fragmentary sectional view of another mode which carries the moving coil 2 in the carriage 3 of 
drawing 29 . 

[Drawing 321 It is the plan of the package 23 which removed HDA20. 

[Drawing 331 It is the magnetic disk unit which consists of HDA20 and the package 23, and it is a plan although a part of 
head lining of HDA20 was removed along with break-line D. 
[Drawing 341 It is the cross section of drawing 33 . 
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[Drawing 351 It is the cross section which met the alternate long and short dash line of B-B of drawing 33 . 
[Drawing 361 It is the cross section which met the alternate long and short dash line of C-C of drawing 33 . The dotted-line 
fraction of this drawing is a notching fraction, hangs a finger here and takes out HDA20 from case PCM-C. Such notching 
does not need to prepare. 

[Drawing 37] It is a cross section corresponding to the drawing 34 in case the spindle 12 in drawing 34 and the bearing of an 

actuator 10 are hydrodynamic bearings. 

[Description of Notations] 

19: Spindle motor, 

20; HDA, 

23: Package, 

27: Actuator motor. 
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Record (See the Reference Citation List to obtain the citation) 

Claims : 1 - 3 
Citation : 1 

Remarks : 

In Citation 1, reference is made to the invention of a magnetic 
disk device constructed with an HAD 20 and an attachable / 
detachable and exchangeable package 23. 

Reference Citation List 

1. Japanese Laid-Open Patent Application H9-4507 0 
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